BACKGROUND: Decisions about cardiopulmonary resuscitation (CPR) and intubation are a core part of advance care planning, particularly for seriously ill hospitalized patients. However, these discussions are often avoided. OBJECTIVES: We aimed to examine the impact of a video decision tool for CPR and intubation on patients' choices, knowledge, medical orders, and discussions with providers. DESIGN: This was a prospective randomized trial conducted between 9 March 2011 and 1 June 2013 on the internal medicine services at two hospitals in Boston. PARTICIPANTS: One hundred and fifty seriously ill hospitalized patients over the age of 60 with an advanced illness and a prognosis of 1 year or less were included. Mean age was 76 and 51 % were women. INTERVENTION: Three-minute video describing CPR and intubation plus verbal communication of participants' preferences to their physicians (intervention) (N=75) or control arm (usual care) (N=75). MAIN MEASURES: The primary outcome was participants' preferences for CPR and intubation (immediately after viewing the video in the intervention arm). Secondary outcomes included: orders to withhold CPR/intubation, documented discussions with providers during hospitalization, and participants' knowledge of CPR/ intubation (five-item test, range 0-5, higher scores indicate greater knowledge). RESULTS: Intervention participants (vs. controls) were more likely not to want CPR (64 % vs. 32 %, p <0.0001) and intubation (72 % vs. 43 %, p<0.0001). Intervention participants (vs. controls) were also more likely to have orders to withhold CPR (57 % vs. 19 %, p<0.0001) and intubation (64 % vs.19 %, p<0.0001) by hospital discharge, documented discussions about their preferences (81 % vs. 43 %, p<0.0001), and higher mean knowledge scores (4.11 vs. 2.45; p<0.0001).
INTRODUCTION
Decisions about cardiopulmonary resuscitation (CPR) and intubation are a core part of advance care planning, particularly in the hospital. Despite efforts to make discussions regarding CPR and intubation a routine aspect of inpatient care, clinicians are often uncomfortable and may avoid having these discussions. [1] [2] [3] Ascertainment of patients' wishes for CPR and intubation frequently occur late in their hospitalization, 4-8 sometimes after they have lost decision-making capacity. 9, 10 In 1995, the SUPPORT trial found that the majority of orders related to resuscitation were written in the last 3 days of life. 3 Recent studies report that patients receive inadequate information and are unprepared for end-of-life decision-making. [11] [12] [13] [14] Counseling by physicians can also vary greatly in style and content, leading to inconsistencies in the quality of the decisionmaking process. [4] [5] [6] 15, 16 Our group, the Video Images of Disease for Ethical Outcomes (VIDEO) Consortium, has developed and evaluated several decision support tools to assist patients with end-oflife decisions. Previous work included multi-center, randomized trials of patients with advanced illnesses who were making decisions about treatment options and goals of care in the outpatient setting. [17] [18] [19] Patients who viewed the video tools were more knowledgeable about their choices and were less likely to opt for aggressive medical interventions. However, our previous work was limited by several factors, including: use of hypothetical scenarios in which patients were asked to imagine a specific disease state, 19 lack of evaluation of the impact the video tools have on the actual care of the patient, [17] [18] [19] and limitation to the ambulatory setting. [17] [18] [19] Extending this research to the hospital setting is important, as advance directives are often implemented when patients are acutely ill. Importantly, extending this research beyond hypothetical scenarios to include the use of video tools in a real-time health care setting for seriously ill hospitalized patients will allow us to examine its impact on the actual medical care delivered to patients, and documented CPR and intubation preferences in the medical record, as well as any real-time discussions with physicians regarding the topic.
We conducted a randomized trial of an intervention that included a video decision support tool for CPR and intubation among seriously ill hospitalized patients, with feedback to hospital providers about patients' stated preferences. Our primary hypothesis was that patients in the intervention arm would be less likely to want CPR and intubation compared to those patients who received usual care. Secondary hypotheses were that the intervention group would be more knowledgeable about CPR and intubation, more likely to have a discussion with hospital physicians about their preferences, and more likely to have their preferences reflected in the medical orders at discharge.
METHODS

Setting
We conducted this study on the inpatient internal medicine services at two teaching hospitals (Massachusetts General Hospital (n=148), and Newton Wellesley Hospital (n=12)) in the Boston area. The Institutional Review Boards of each hospital approved the protocol. All study participants provided informed consent. When obtaining informed consent, the research assistants (RA) described the goal of the study: to better understand how much seriously ill hospitalized patients know about CPR, intubation, and advance care planning. The RA then explained that the study required completing a 15-min questionnaire asking patients about their CPR and intubation preferences, eliciting prior advance care planning discussions, and assessing their knowledge regarding CPR and intubation. Patients were also informed that they might be randomized to receiving an intervention, which included watching a video decision support tool, assessing their CPR and intubation preferences post-video, and communicating these preferences to their medical team.
Participants
We enrolled participants from 9 March 2011 to 9 May 2012. Eligibility criteria included: (1) age over 60 years, (2) the ability to provide informed consent as determined by the primary attending, (3) the ability to communicate in English, and (4) an established diagnosis of metastatic cancer, advanced heart failure, advanced chronic obstructive lung disease, other advanced illness or multiple comorbidities such that the expected prognosis was 1 year or less, as confirmed by the attending physician (Appendix 1).
Study recruitment, data collection, and intervention administration, were done by four RAs who were house-staff physicians (A.E.J., R.R.R., M.P., and X.S.C.) at each hospital, and who did not have direct patient care responsibilities for the participants. These RAs underwent standardized training in all aspects of the research protocol, including use of structured scripts to administer the questionnaires.
An RA reviewed the medical charts of all inpatients on the medicine service daily to identify potentially eligible patients. The RA then contacted the attending physician of potentially eligible patients to confirm their expected prognoses and ability to provide informed consent. Within 48 h of admission, eligible patients were approached about the study, and informed consent was obtained from those who agreed to participate.
Immediately following enrollment, the RA administered a baseline questionnaire (demographics, self-reported health status, baseline CPR/intubation preferences), after which the participants were randomized to either the intervention or usual care arm. We used separate, simple, computergenerated 1:1 randomization lists, without any restriction or stratification for each institution. Individual assignments were concealed in numbered envelopes.
The Intervention Arm
Participants randomized to the intervention arm were shown a 3-min digital video regarding CPR and intubation (Appendix 2). Participants watched the video on an iPad at the bedside in a hospital room in the presence of an RA. We used standardized procedures to minimize interaction between the RAs and patients while viewing the video. The RAs were not allowed to comment or answer any questions while patients viewed the video. Participants were instructed to watch the video once without any interruptions. The video included images of simulated CPR and intubation on a mannequin, and a patient receiving mechanical ventilation. In its development, the video's design, content, and structure were reviewed for accuracy by experts in critical care, cardiology, oncology, geriatrics, palliative care, decision-making, health literacy and medical ethics. The research team (A.E.V, M.K.P.-O, and A.D.D) performed all filming and editing of the video following previously published filming criteria prior to this study's protocol development. 17, 18, 20, 21 All patients included in the video (or their proxies) gave consent to be filmed.
We obtained participants' preferences for CPR and intubation in the intervention arm before viewing the video as part of the baseline questionnaire, and then immediately after viewing the video. As part of the intervention, the RA then verbally communicated participants' post-video CPR and intubation preferences to at least one physician (attending or resident) on the medical team caring for the participant using the following script: BYour patient (insert name) saw the video and reported to us that he/she wants/does not want CPR and/or mechanical ventilation. Can you please confirm code status with the patient?^There were no additional follow-up communications or interventions.
Control Arm
Participants randomized to the control arm completed a baseline questionnaire, which included questions about their CPR and intubation preferences. After randomization, participants in the control arm were asked the same the knowledge questions as those in the intervention arm. Participants in the control arm received usual care as delivered by the medical team. The RAs did not intervene in any aspect of medical care for participants in the control arm other than to administer the questionnaires. At both institutions included in this study, admitting physicians are encouraged to discuss CPR and intubation preferences with patients at the time of admission to the hospital or when there is a change in the patients' clinical status.
Data Collection and Outcomes
At the time of study enrollment, the RA interviewed each participant once and administered structured questionnaires, at baseline and immediately after randomization (i.e., post video in the intervention arm).
The baseline questionnaire included the following selfreported variables: age, race, gender, education, marital status, religion, health status, and CPR and intubation preferences. We also asked all participants whether they had had a discussion with their inpatient doctors about their CPR and intubation preferences since admission.
We categorized patients' CPR preferences as either Byes, attempt CPR,^Bno, do not attempt CPR,^or Bnot sure.Ŝ imilarly, we categorized intubation preferences as either Byes, attempt intubation,^Bno, do not attempt intubation,^or Bnot sure.^The RA obtaining CPR and intubation preferences was not blinded to the intervention.
In both study arms, the post-randomization questionnaire included knowledge questions (Fig. 5) . We assessed knowledge of CPR and intubation using four true/false questions and one multiple choice question, each worth one point, for a summary score of 0-5 (higher score reflecting greater knowledge) as we have done in our previous studies. 17, 18 In the intervention arm only, the post-randomization questionnaire also included the questions regarding CPR and intubation preferences, and comfort with viewing the video.
We asked participants in the intervention arm about their comfort watching the video (very comfortable, somewhat comfortable, not comfortable, or don't know), and whether they would recommend the video to other patients (definitely recommend, probably recommend, probably not recommend, or definitely not recommend).
Independent RAs, blinded to randomization, collected additional variables from the medical record for all participants, including: the primary diagnosis; orders for CPR and intubation prior to study enrollment, at discharge, and at first readmission within 1 year; documented discussions between patients and providers about preferences for CPR or intubation during the index hospitalization, and the administration of CPR or intubation within 1 year of study enrollment. Follow-up chart review was conducted in June 2013, allowing for at least 1-year follow-up for all participants.
Statistical Analysis
All participants' characteristics and outcomes were described using proportions for categorical variables and means ±standard deviation (SD) for continuous variables.
The primary outcome was participants' stated CPR and intubation preferences (baseline preferences for control arm, and post-video for the intervention arm). Secondary outcomes included knowledge scores, CPR and intubation orders in the medical record at discharge and upon readmission for subjects readmitted to the hospital within 1 year, and documented discussions about preferences for CPR and intubation. We conducted a subgroup analysis that compared the proportion of participants who received CPR/intubation within 1 year of study enrollment among those who stated that they did not want these treatments.
We used an intention to treat analysis for all outcomes in this study. We analyzed CPR and intubation preferences between the intervention and control arms using Fisher's exact tests. We used two sample t-tests to compare participants' mean knowledge scores between the two arms. We used Fisher's exact tests to compare documented CPR and intubation orders (at discharge and readmission) and code status discussions.
All reported p values are two-sided with a p<0.05 considered as statistically significant. The results reported include all patients recruited from both hospitals, as we did not detect any differences in the outcomes of interest by site of enrollment. The project originally targeted for a sample size of 200 patients for 90 % power to detect a 20 % absolute difference in the proportion of subjects choosing to forgo CPR or intubation between the two groups, assuming the rate in the control group was 60 %. After initiating the current study, we reported stronger than expected results using a video decision tool for patients with advanced cancer. 17 In that project, we observed a 32 % absolute difference between the two groups in the proportion of subjects choosing to forgo CPR or intubation. Based on these findings, we reevaluated the sample size calculation assumption for the current project and decreased the sample size from 200 to 150.
RESULTS
Study Participants
A total of 164 potentially eligible patients were approached to participate, and150 (90 %) patients enrolled (Fig. 1) . Fourteen patients declined to participate due to feeling too ill (N=7), dislike for research projects (N=5), or desire to spend more time with their family (N=2). Patients who declined to participate did not differ based on age, gender, or race compared to those who enrolled in the study.
Among the 150 enrolled participants, half were randomized to the control arm (N=75), and the other half were randomized to the intervention arm (N=75). Baseline characteristics were balanced between the two groups ( Table 1) . Participants were mostly Caucasian (95 %) with a mean age of 76 years (SD=11), and 51 % were female. Thirty percent of participants had advanced heart failure as their primary diagnosis, 20 % had metastatic cancer, and 19 % had multiple comorbidities. Forty percent of participants reported that they had a discussion with a physician about CPR since admission to the hospital.tgroup
Preferences for CPR and Intubation
The proportion of participants in the intervention and control arms wanting to forgo CPR and intubation was similar at baseline (Table 1) . After viewing the video, participants in the intervention arm were more likely not to want CPR (64 % vs. 32 %, p<0.0001) and intubation (72 % vs. 43 %, p<0.0001) (Fig. 2) versus control participants.
Secondary Outcomes
Documented medical orders to withhold CPR (19 % vs. 16 %, p=0.83) and intubation (23 % vs. 16 %, p=0.41) were similar in the two study arms prior to study enrollment (Fig. 3) . However, at the time of discharge, the percent of participants with orders to withhold CPR (57 % vs. 19 %, p<0.0001) and intubation (64 % vs. 19 %, p<0.0001) were significantly higher in the intervention versus control arm (Fig. 3) .
Documented discussions regarding CPR and intubation were similar between the intervention and control arms prior to study enrollment (47 % vs. 39 %, p=0.41), but were higher among intervention versus control participants at discharge (81 % vs. 43 %, p<0.0001). Participants in the intervention arm had higher mean knowledge scores after viewing the video compared to the control participants (4.11±1.13 vs. 2.45±1.00, p<0.0001) (Fig. 4) .
The video was highly acceptable to participants. Among the 75 participants in the intervention arm, 59 (79 %) were Bvery comfortable^, 14 (19 %) were Bsomewhat comfortable^, and 2 (3 %) were Bnot comfortable^watching the video. When asked whether they would recommend the video to other patients, 45 (60 %) would Bdefinitely recommend^, 25 (33 %) would Bprobably recommend^, and three (4 %) would Bnot recommend^the video.
One-Year Follow-Up Outcomes
A total of 49 (65 %) participants in the intervention arm and 55 (73 %) in the control arm had at least one re-admission to the same hospital as the index hospitalization during the 1-year follow-up period. Among these participants, those in the intervention arm were more likely to have orders to withhold CPR (49 % (N=24/49) vs. 13 % (N=7/55), p<0.0001) and intubation (53 % (N=26/49) vs. 13 % (N=7/ 55), p<0.0001) at the time of readmission compared to those in the control arm.
In an unplanned subgroup analysis, we compared the receipt of unwanted CPR and intubation during the 1-year follow-up period between the intervention and control arms, based on participants' reported preferences. In the intervention arm, 54 participants stated they did not want intubation after viewing the video, and only two of these participants (N=2/54, 4 %) received intubation in the 1-year follow-up period. In the control group, 32 participants stated they did not want intubation at baseline and seven of these participants (N=7/32, N=22 %) received intubation in the follow-up period (P=0.004). There were no instances of participants in either arm receiving CPR among those who stated that they did not want this treatment at baseline. (13) 24 (32) 19 (25) 10 (13) 8 (11) 2 (3) 14 (19) 20 (27) 19 (25) 12 (16) (16) 10 (13) 44 (59) 16 (21) 15 ( (27) 6 (8) 9 (12) 37 (49) 20 (27) 9 (12) (16) 16 (21) 20 (27) 8 (11) 4 (5) 15 (20) 18 (24) 10 (13) 25 (33) 5 (7) 4 (5) 13 ( (15) 24 (32) 22 (29) 16 (21) 5 (7) 5 (7) 27 (36) 21 (28) 17 ( 
DISCUSSION
This study evaluates an innovative approach addressing preferences for CPR and intubation in the inpatient setting among seriously ill patients. Patients who viewed a video about CPR and intubation were more likely to state that they wished to forgo these treatments and were better informed about their choices compared to patients who did not view the video. In addition, patients viewing the video and whose preferences were communicated to their medical team were more likely to have discussions about their preferences with their providers, and were more likely to have orders to withhold CPR and intubation during the index and subsequent hospitalizations. Finally, patients who received the intervention were less likely to receive medical care that was not aligned with their stated wishes.
To the best of our knowledge, this project reports the only randomized trial of a video decision support tool for patients making decisions about CPR and intubation in the hospital setting. Our previous work focused on patients with advanced illnesses making hypothetical decisions in the outpatient setting about goals of care, [17] [18] [19] often years prior to when those decisions might be applied in the inpatient setting when seriously ill. The current study builds and extends this work by using video decision support tools in the inpatient setting and by assessing patient care outcomes, such as code status documentation in the medical record and the actual care delivered. Delivering medical care at the end of life that is aligned with patient preferences is a critical ingredient to highquality medical care. [22] [23] [24] [25] [26] Communication between patients and their physicians is an important first step in that process. Video decision support tools are meant to enhance, not replace, physician-patient communication. As shown by our findings and others, 27 hospitalized patients often do not have discussions with physicians about their wishes for resuscitation (i.e., only 40 % of participants reported having a discussion since admission about CPR). Moreover 43 % of participants in the control arm did not have documented discussions regarding CPR or intubation in their medical record, and were more likely to receive unwanted medical care. Given that our intervention increased the frequency of these discussions, this approach may provide a standardized and scalable solution to promote advance care planning discussions and to ensure patients receive care that is aligned with their wishes.
Our study has some limitations that deserve comment. First, RAs interviewing the subjects were not blinded to the randomization and could have introduced bias in ascertainment of the primary outcome. The nature of the intervention makes blinding for that aspect of the protocol challenging. [17] [18] [19] However, several secondary outcomes were abstracted from the medical record in a blinded fashion. Second, our study included predominantly white patients recruited from two hospitals in Boston, thus potentially limiting the generalizability of our findings. Moreover, our hospitals have a palliative care presence and a culture accepting of innovative approaches to addressing goals of care, which may further limit the generalizability of the video intervention to other hospitals and/or medical settings. Third, in the intervention arm, RAs communicated patients' preferences to the medical team. This feedback, in and of itself, may have accounted for the increase in documented CPR and intubation orders and discussions. However, we felt the feedback was an important component of the intervention, as it would be a key part of the actual application of the video in practice. Moreover, the feedback component would not have influenced findings related to patient preferences and knowledge. Finally, we examined unwanted care in a subgroup analysis based on patients' preferences at the time of the study interview, but it is possible that participants' preferences changed over time on future hospitalizations.
In the era of shared decision-making, the use of visual media can play an important role in empowering patients to make more informed decisions. We have shown that a video decision support tool can inform patients' preferences regarding CPR and intubation, increase physician-patient conversations on these topics in the inpatient setting, leading to more accurate documentation of patients' preferences and the delivery of medical care that is consistent with patients' wishes. Integrating the use of video on the inpatient hospital ward can ensure a patient-centered approach to decision-making, thereby improving the quality of care delivered to all of our patients. 
